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(S)-tert-Butyl (3-oxohex-5-en-2-yl)carbamate 5, 6 Procedure: 6 A solution of n-BuLi (1.4 M solution in hexanes, 7.2 ml, 10 mmol, 1.0 eq.) was added dropwise at −10 °C to a solution of N-(tert-butoxycarbonyl)-L-alanine (1.89 g, 10 mmol) in anhydrous THF (100 ml). The resulting thick gelatinous suspension was stirred at −10 °C for 30 minutes, cooled to −78 °C and treated with a solution of allylmagnesium bromide (1.0 M solution in ether, 23.0 ml, 23 mmol, 2.3 eq.). The resultant light grey slurry was stirred for 1 hour at −78 °C, warmed to room temperature over 1 hour, stirred at this temperature for an additional 30 minutes and then poured into a mixture of sat. aq. NH 4 Cl solution, ice and ether. The organic layer was separated and the aqueous layer was extracted with ether. The combined organic layers were washed with brine, This journal is (c) The Royal Society of Chemistry 2011 tert-Butyl (2S,3R)-3-hydroxyhex-5-en-2-ylcarbamate 6 Procedure: 6 A solution of 19 (2 g, 9. 4 mmol) in anhydrous methanol (60 ml) was treated with sodium borohydride (0.72 g, 18.5 mmol, 1.97 eq.) at −78 °C. The resulting mixture was stirred for 90 minutes, carefully quenched by addition of a sat. aq. NH 4 Cl solution at −78 °C, warmed to room temperature, and diluted with 1M NaOH solution (24 ml) and ether (60 ml). The organic layer was separated and the aqueous layer was extracted with ether (2 × 20 ml 
S02 (S)-2-((tert-Butoxycarbonyl)amino)-3-((tert-butyldimethylsilyl)oxy)propanoic acid 2, 6
Procedure: 6 To a solution of N-(tert-butoxycarbonyl)-L-serine (512 mg, 2.5 mmol) in anhydrous DMF (12 mL), imidazole (509 mg, 7.5 mmol, 3 eq.) was added and the reaction mixture was cooled to 0 °C followed by addition of TBSCl (490 mg, 3.25 mmol, 1.3 eq.). The resulting mixture was slowly warmed to room temperature and stirred overnight and followed by TLC. Upon total consumption of the starting material (monitored by TLC), the reaction mixture was poured into a mixture of ice cooled 1N HCl (5 mL) and ether (20 mL) to hydrolyze the silyl ester. The organic layer was separated and the aqueous layer was extracted with ether (2 × 20 ml 
S03 (S)-tert-Butyl (3-hydroxy-1-(methoxy(methyl)amino)-1-oxopropan-2-yl)carbamate 2, 7
Procedure: 2 To a solution of N-(tert-butoxycarbonyl)-L-serine (3.075 g, 15 mmol) in anhydrous CH 2 Procedure: 8 To a suspension of cinchonidine (294 mg, 1.0 mmol) in toluene (4 ml) was added 9-(chloromethyl) anthracene (237 mg, 1.05 mmol, 1.05 eq.), and the mixture was stirred at reflux 110 °C for 3 hrs. The mixture was cooled to room temperature, poured into 20 ml of ether. The solid residue was collected by centrifugation and decantation of the liquid phase. The residue was washed by ether (2 × 20 ml) and collected by centrifugation. The mother liquor was concentrated in vacuo and the residue was dissolved in CH 2 Cl 2 /ether and kept at −20 °C to precipitate another fraction of the product. 
S05

S06 (1S,2R,4S,5R)-1-(Anthracen-9-ylmethyl)-2-((S)-hydroxy(quinolin-4-yl)methyl)-5-vinyl-1-azoniabicyclo [2.2.2]octane chloride 9
Procedure: 9 To a suspension of cinchonine (294 mg, 1.0 mmol) in toluene (4 ml) was added 9-(chloromethyl)anthracene (237 mg, 1.05 mmol, 1.05 eq.), and the mixture was stirred at reflux 110 °C for 4 days.
The mixture was cooled to room temperature, poured into 20 ml of ether. The solid residue was collected by centrifugation and decantation of the liquid phase. The residue was washed by ether (2 × 20 ml) and collected by centrifugation. The mother liquor was concentrated in vacuo and the residue was dissolved in CH 2 Cl 2 /ether and kept at −20 °C to precipitate another fraction of the product. The combined solid residue was recrystallized from 
(1S,2R,4S,5R)-2-((S)-Allyloxy(quinolin-4-yl)methyl)-1-(anthracen-9-ylmethyl)-5-vinyl-1-azoniabicyclo [2.2.2]octane bromide 10
Procedure: 8 To a suspension of S06 (272 mg, 0.52 mmol) in CH 2 Cl 2 (7 ml) was added allyl bromide (141 µl, 1.63 mmol, 3.05 eq.) and 50% aq. KOH solution (286 µl, 2.6 mmol, 5 eq.). The resulting mixture was stirred vigorously at room temperature for 4 hrs. The mixture was diluted with water (9 ml) and extracted with CH 2 Cl 2 (3 × 7 ml). The Procedure: 11 To a suspension of methyl glycine hydrochloride (753 mg, 6 mmol) in anhydrous CH 2 Cl 2 (20 ml), an equimolar amount of benzophenone imine (1 ml, 6 mmol) was added and the reaction mixture was stirred at room temperature for 24 hr. The reaction mixture was filtered to remove NH 4 Cl and evaporated to dryness on a rotary evaporator. The residue was dissolved in 20 mL of ether, filtered, washed with 20 mL of water, and dried over 
General Procedure for Phase Transfer Catalysis 8, 12
To an ice cooled solution of the Schiff base 22 in Toluene/CH 2 Cl 2 (7:3 v/v), the cinchona catalyst 29 or 28 was added (5 mol%) followed by dropwise addition of allyl bromide (5.0 eq.) at 0 °C. The reaction mixture was stirred for 5 min before the dropwise addition of 50% aq. KOH (5 eq.). The reaction was stirred vigorously overnight from 0°C
to room temperature. The reaction was monitored by TLC and upon completion; the reaction mixture was diluted with water (10 ml) and extracted with EtOAc (3 × 5 ml). The organics were dried over MgSO 4 , filtered, and evaporated in vacuo, affording the crude products. 
S09 (S)-Methyl 2-((tert-butoxycarbonyl)amino)pent-4-enoate 13, 14
Procedure: 15 A mixture of the starting material S07 (735 mg, 2.51 mmol) and 4N HCl (3.1 ml, excess) in MeOH (10 ml) was refluxed for 1 hr. The reaction mixture was allowed to cool down to room temperature. The reaction mixture was extracted by ether (2 × 5 ml). The ether layer was discarded and the aqueous layer was basified by NaHCO 3 to pH 8 followed by addition of Boc2O (Boc anhydride) (824 mg, 3.77 mmol, 1.5 eq.) and the reaction was stirred for 2 hrs at room temperature and monitored by TLC. The reaction volume was reduced under vacuum and extracted with EtOAc (3 × 10 ml). The combined organic extracts were washed with brine, dried over MgSO4, filtered and evaporated in vacuo to afford the crude product. Column chromatography on silica gel (from 20% to 
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(R)-tert-Butyl (1-hydroxypent-4-en-2-yl)carbamate 16 Procedure: A solution of S10 (388 mg, 1.69 mmol) in anhydrous ether (6 ml) was added dropwise to a stirred suspension of LiAlH 4 (102 mg, 3.72 mmol, 2.2 eq.) in anhydrous ether (6 ml) at −0 °C. The reaction mixture was allowed to warm up to room temperature, was stirred for additional 1 hr and followed by TLC. Upon completion, the reaction was carefully quenched with dropwise addition of water (1 ml) followed by addition of 15% aq. NaOH (1 ml), water (3 ml), Celite and EtOAc (12 ml 
Olefin Cross Metathesis
To a solution of Grubbs II (0.3% mol) in CH 2 Cl 2 , the starting material was added as a solution in CH 2 Cl 2 followed by the addition of the coupling olefin in excess (5 eq.). The reaction mixture was refluxed, typically for 4~8 hrs. The reaction was followed by TLC and quenched by addition of potassium 2-isocyanoacetate (1.32% mol, 4.4 eq. to
Grubbs catalyst). 17 The reaction was stirred for 15 min at room temperature then evaporated in vacuo to yield the crude mixture which was purified by column chromatography on silica. 
General procedure for BOC de-protection -Acylation Reactions
To a solution of the N-Boc protected starting material in CH 2 Cl 2 , TFA (excess) was added dropwise at room temperature and the reaction was monitored by TLC. Typically the reaction was complete in less than 1 hr. The reaction mixture was dried on the rotary evaporator to remove the excess TFA. The resulting residue (unprotected amine) was dissolved in CH 2 Cl 2 (2 ml) and basified to pH 8 with aq. NaHCO 3 followed by the addition of the corresponding acid chloride (1.2 eq.). The reaction was monitored by TLC. Upon completion, the reaction was diluted with sat. aq. NH 4 Cl. The phases were separated and the aqueous layer was extracted with twice CH 2 Cl 2 .
The combined organic extracts were washed with brine, dried on anhydrous MgSO 4 and evaporated to yield the crude product. Assessment of the crude product purity was based on crude 1 H NMR. Compounds that were ≥80% pure were used as they soon as produced. Others were purified by standard column chromatography. All compounds used in the screening were characterised as an array ( 1 H NMR and Mass Spectrometry data). N-((2S,3R,E) 18ax N-((2S,3R,E)-3-hydroxyoctadec-4-en-2-yl) 18bz N-((2S,3R,E)-3-hydroxynon-4-en-2-yl) 18by N-((2S,3R,E)-3-hydroxynon-4-en-2-yl) 18bx N-((2S,3R,E)-3-hydroxynon-4-en-2-yl) 18cz N-((2S,3R,E)-3-hydroxy-6-phenylhex-4-en-2-yl) 18cy N-((2S,3R,E)-3-hydroxy-6-phenylhex-4-en-2-yl) 18cx N-((2S,3R,E)-3-hydroxy-6-phenylhex-4-en-2-yl) N-((2S,3R,E)-3-hydroxydec-5-en-2-yl) N-((2S,3R,E)-3-hydroxydec-5-en-2-yl) N-((2S,3R,E)-3-hydroxydec-5-en-2-yl) N-((2S,3R,E)-3-hydroxy-7-phenylhept-5-en-2-yl) N-((2S,3R,E)-3-hydroxy-7-phenylhept-5-en-2-yl) N-((2S,3R,E) N-((2S,3R,E) N-((2S,3R,E)-3-hydroxynonadec-5-en-2-yl) N-((2S,3R,E) N-((2S,3R,E)-1,3-dihydroxynon-4-en-2 N-((2S,3R,E)-1,3-dihydroxynon-4-en-2-yl) N-((2S,3R,E)-1,3-dihydroxynon-4-en-2 N-((2S,3R,E)-1,3-dihydroxyoctadec-4-en-2 N-((2S,3R,E)-1,3-dihydroxyoctadec-4-en-2-yl) N-((2S,3R,E)-1,3-dihydroxyoctadec-4-en-2 N-((2S,3R,E)-1,3-dihydroxy-6-phenylhex-4-en-2 N-((2S,3R,E)-1,3-dihydroxy-6-phenylhex-4-en-2-yl) N-((2S,3R,E)-1,3-dihydroxy-6-phenylhex-4-en-2 
18an (2S,3R,E)-2-aminooctadec-4-en-3-ol
-3-hydroxyoctadec-4-en-2-yl)acetamide
